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Abstract: 

Micro propagation has the potential to provide very 

high multiplication rates of selected true genotypes. It 

allows rapid production of high quality, disease free 

and uniform planting materials irrespective of 

weather or season. The paper highlights studies on 

the same, outlines potential of using single to 

multiple co-cultures combinations of microbe  that 

were in symbiotic  relationship with plants and thus 

promoting  greater nutritional assimilation by plants. 

The microorganisms were obtained from six different 

soil locations and were identified using gram staining 

and IMVIC techniques. Later they were enumerated 

using the serial dilutions.  These bacteria were then 

inoculated to the tissue cultured plants in a series of 

triple combination and in different concentrations. 

The result obtained was compared against the 

control. The key parameters of plant growth are 

reported and discussed. There is enough experimental 

evidence with bacteria (bacterization) and vesicular 

arbuscularmycorrhiza (mycorrhization) inoculations 

to recommend utilization of this technology in 

commercial micropropagation. There was an 

increased growth in all the macro and micro nutrients 

and protein formation and increased the immunity 

and performance of the cultured plants, fidelity test 

was conducted to prove that plants had the same 

genetic make up. Techniques have found increasing 

use in the conservation of agricultural crops and 

threatened plants in recent years and this trend is 

likely to continue as it is significantly contributing to 

agricultural growth. 
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Introduction: 

The vegetative micropropagation of fruit, ornamental 

and forest species is the main tool for producing 

genetically homogenous plants in good phytosanitary 

conditions and in large numbers
[1] 

Micropropagation 

protocols have advantages over traditional clonal 

propagation methods including high multiplication 

rates and production of disease free plants
[2] 

Shoot tip 

culture was considered a better method for 

micropropagation, since it produced plants 

phenotypically similar to the mother plant and gave a 

much more rapid multiplication rate when compared 

to the other procedure
[3] 

In the last 10 years, 

micropropagation has shown spectacular 

development.  However, at present the widespread 

use of micropropagation is restricted for several 

reasons, one of these being that a high percentage of 

micropropagated plants can be lost or damaged in the 

acclimatization stage. Due to the special environment 

in vitro, it is difficult to produce plants which can be 

acclimatized to the outside environment 
[4]

 It is 

impossible to discuss the acclimatization of tissue 

cultured plants without evaluation of the intrinsic 

qualities of the micropropagated material. Compared 

to traditionally propagated plants, tissue cultured 

plants are aberrant from the anatomical and 

physiological point of view. Different approaches 

allow to correct this abnormal behavior, of "normal 

looking" plants while they are still in culture. Most 

corrections occur with respect to water, housekeeping 

and photosynthetic behaviour of micropropagated 

material. Rooting can be induced in vitro. Different 

greenhouse or growing room setups have been 

evaluated under experimental and commercial 

conditions
[5]

 Leafy or chlorophyllous explants of a 

number of plant species currently micropropagated 

have been found to have high photosynthetic ability
[6]

 

During the first days after transplanting 

micropropagated plants to greenhouse conditions, in 

vitro leaves are the only source to cover metabolic 

demands and to sustain plants’ adaptation and 

regrowth
[7]

 The greenhouse and field have 

substantially lower relative humidity, higher light 

levels, and septic environments that are stressful to 

micropropagated plants compared to in vitro 

conditions. Most species grown in vitro require an 

acclimatization process in order to insure that 

sufficient numbers of plants survive and grow 

vigorously when transferred to soil
[8]

. After transfer 

from the in vitro to the ex-vitro conditions the 

plantlets have to correct the above-mentioned 

abnormalities. Therefore, after ex-vitro 

transplantation plantlets usually need some weeks of 

acclimatization
[9]. 

During acclimatization, the rooted 

plantlets develop fully functional roots and leaves, 

and shoot growth is initiated or accelerated. Growth 

of micropropagated plants is vigorous and seems 
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invariably to be characterized by greater branching. 

These characteristics affect the field performance of 

micropropagated plants, a subject that is being 

studied extensively in fruit crops and forest trees 
[10]. 

 

In this review, six types of bacteria’s were collect 

from different regions of Andhra Pradesh, identified, 

isolated, purified and were then inoculated to various 

cultured plants in combination of three sets. Different 

bacterial combinations in different concentrations 

showed difference in the growth of the root length, 

shoot length and number of leaves. These changes 

were observed, compared and recorded. 

 

Materials and methods:  

Isolation and screening and of microorganisms: 

Serial dilution method was used to isolate bacteria 

from soil samples collected from six districts of 

Andhra Pradesh. When these serial dilutions are 

plated, discrete colonies will appear. Later the gram 

staining and IMVIC tests were performed and the 

results were noted.  

DNA Extraction & Enumeration of Bacteria:  
DNA Extracted from bacteria was serially diluted by 

a factor of 3 and amplified in triplicate according to 

the improved PCR protocol. The Number of 

amplifiable target DNA sequences corresponding to 

the number of bacterial cells was determined 

according to the most-probable-number (MPN) 

technique
 [11]

 

Inoculation: The six bacteria that were isolated from 

the soil samples were inoculated to the 

micropropagated plants. Inoculum densities were 

optically adjusted at 600 nm and verified by standard 

plate counts. The Cells were rinsed with sterile 

distilled water and suspended in less than 100µl of 

water to avoid dilution of the soil sample
 [11]

 

At the end of all these tests PGRP was given to each 

of the micropropagated plants in three bacterial 

combinations from which 20combinations were 

obtained, i.e T0- The control plant that was left 

untreated. This is required to compare plants with 

bacterial action and helping in a better understanding 

of the effects of the biological agents. 

 

T1- Rhizobium + Acetobacter + Azospirillum (2.41x105 CFU/ml, 2.0x107CFU/ml , 1.82x105CFU/ml) 

T2- Rhizobium + Acetobacter + Pseudomonas (2.41x105 CFU/ml, 2.0x107CFU/ml,1.42x103cfu/ml) 

T3- Rhizobium + Acetobacter + PSB (2.41x105 CFU/ml, 2.0x107CFU/ml, 1.5x106CFU/ml) 

T4- Rhizobium + Acetobacter + VAM (2.41x105 CFU/ml, 2.0x107CFU/ml, 10gm/plant 50 spores per gram) 

T5- Acetobacter + Azospirillum + Pseudomonas (2.0x107CFU/ml , 1.82x105CFU/ml, 1.42x103cfu/ml) 

T6- Acetobacter + Azospirillum + PSB (2.0x107CFU/ml , 1.82x105CFU/ml, 1.5x106CFU/ml) 

T7- Acetobacter + Azospirillum + VAM (2.0x107CFU/ml , 1.82x105CFU/ml, 10gm/plant 50 spores per gram) 

T8-  Azospirillum + Pseudomonas + PSB (1.82x105CFU/ml, 1.42x103cfu/ml, 1.5x106CFU/ml) 

T9-  Azospirillum + Pseudomonas + VAM (1.82x105CFU/ml, 1.42x103cfu/ml, 10gm/plant 50 spores per gram) 

T10- Pseudomonas + PSB + VAM (1.42x103cfu/ml, 1.5x106CFU/ml, 10gm/plant 50 spores per gram) 

T11- Rhizobium + Azospirillum + Pseudomonas (2.41x105 CFU/ml, 1.82x105CFU/ml, 1.42x103cfu/ml) 

T12- Rhizobium + Azospirillum + PSB (2.41x105 CFU/ml, 1.82x105CFU/ml, 1.5x106CFU/ml) 

T13- Rhizobium + Azospirillum + VAM (2.41x105 CFU/ml, 1.82x105CFU/ml, 10gm/plant 50 spores per gram) 

T14- Rhizobium + Pseudomonas + PSB (2.41x105 CFU/ml, 1.42x103cfu/ml, 1.5x106CFU/ml) 

T15- Rhizobium + Pseudomonas + VAM (2.41x105 CFU/ml, 1.42x103cfu/ml, 10gm/plant 50 spores per gram) 

T16- Acetobacter + Pseudomonas + PSB (2.0x107CFU/ml,1.42x103cfu/ml, 1.5x106CFU/ml) 

T17- Acetobacter +Pseudomonas + VAM (2.0x107CFU/ml,1.42x103cfu/ml, 10gm/plant 50 spores per gram) 

T18- Azospirillum + PSB + VAM (1.82x105CFU/ml, 1.5x106CFU/ml, 10gm/plant 50 spores per gram) 

T19- Rhizobium + PSB + VAM (2.41x105 CFU/ml, 1.5x106CFU/ml, 10gm/plant 50 spores per gram) 

T20- Acetobacter + PSB + VAM (2.0x107CFU/ml, 10gm/plant 50 spores per gram) 
 

These combinations were inoculated to the roots of the micropropagated plants and the results were compared 

against control.  

 

All the above 20 combinations were inoculated to the 

roots of the micropropagated plants in various 

concentrations of 0.5%, 1.0%, 1.5%, 2.0%, 2.5%, for 

each combination and parameter 10 plants were taken 

and the mean of the values of the root length, shoot 

length, leaf primordia and no of leaves were recorded 

every week and it was continued for 12 weeks the 

results were compared against the control. The 

inoculums of 2.5% concentration had showed 



 
 

Helix Vol. 4: 568- 573 (2014) 

570 
Copyright © 2014 Helix ISSN 2319 – 5592 (Online) 

 

 

 

 

maximum growth thus considering it as an optimum 

concentration. 

Nutrient analysis: The micro and macro nutrient 

analysis was done by Perkin- Elmer Analyst 300 

single beam atomic spectrometry, the plants that were 

treated with PGPR showed enhanced nutrient content 

in it and documented
 [12].

 

Genetic stability test: As there were increased levels 

of nutrients, proteins and growth of the 

micropropagated plants with the inoculation of  

PGPR, Fedility test was done to confirm the genetic 

stability of these plants and it is documented 
[13] 

 

Enumeration of Bacteria: Each bacterium showed 

varied colony forming units, the actual number of 

CFU was analyzed for the inoculation considering the 

volume of loop to be 0.01ml. The viable counts 

ranged in the soil samples were Rhizobium 

(2.41x10
4
CFU/ml), pseudomonas (1.42x10

3
CFU/ml), 

PSB(1.5x10
6
CFU/ml), 

Azospirillum(1.82x10
5
CFU/ml), 

Acetobacter(2.0x10
7
CFU/ml), VAM (10gm/plant 50 

spores per gram) 

 

Survival rate:  

The micro propagated plants, showed a good growth 

in all the concentrations especially in 2.5%, but when 

the concentrations of inoculums (micro-organisms) 

increased from 3% and beyond, the plantlets showed 

high mortality rate. 

 

Results and discussion: 
It was seen that the combination in T2 showed a 

higher range of root length and T15 showed a higher 

growth range of shoot length. The presence of 

rhizobium pseudomonas, acetobacter and VAM in 

the given combinations has showed a higher growth 

range. The concentration of 2.5% showed maximum 

output in all the combinations. Hence it is proved that 

the cake of these useful bacteria combined together 

gives an excellent growth pattern and shows the 

relationship between the soil and the plants. 

 

TABLE 1: Effect of Inoculum on Root Length: 

Plantlets 0.5% 1.0% 1.5% 2.0% 2.5% 

T0 5.0 5.0 5.0 5.0 5.0 

T1 9.0 8.2 2.5 5.4 12.6 

T2 9.0 8.8 2.8 5.9 13.9 

T3 9.4 8.5 2.9 5.8 13.4 

T4 8.2 7.9 3.0 6.0 12.2 

T5 7.6 6.4 2.5 5.5 10.8 

T6 7.0 6.0 2.5 5.5 10.0 

T7 6.4 6.3 3.5 5.3 6.9 

T8 6.6 6.4 3.3 4.3 7.7 

T9 6.5 6.6 3.8 4.4 7.7 

T10 8.8 7.9 7.7 6.4 13.6 

T11 5.1 5.9 5.3 5.1 9.9 

T12 4.0 4.9 5.3 5.2 9.7 

T13 6.1 5.2 5.3 6.1 10.1 

T14 4.5 5.5 7.0 6.3 7.8 

T15 4.4 5.9 6.9 6.4 7.9 

T16 7.3 6.2 2.5 5.0 10.7 

T17 6.6 6.4 3.8 4.9 7.0 

T18 7.6 7.5 6.4 5.3 10.1 

T19 9.2 8.0 5.0 6.4 13.8 

T20 8.5 7.5 2.5 6.5 12.5 

This table shows that the 2.5% concentration showed 

the highest growth and in this the T2 combinations, 

that is Rhizobium + Acetobacter + Pseudomonas 

showed the highest root growth 

 

Colonized plantlets had more extensive root systems 

and better shoot growth than control plants. The 

VAM symbiosis reduced the plantlet osmotic 

potential. This response may be a useful pre-

adaptation for plantlets during transfer to the 

acclimatization stage
 [14]

 The ability of Azospirillum 

to fix the atmospheric nitrogen in to the soil and 

make it available to the plants is an important trait in 

sustainable farming for increasing crop yield 
[15]

 

 

Figure 1:Untreated control plant T0, growth     
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TABLE 2: Effect of Inoculum on Shoot Length: 

 

Plantlets 0.5% 1% 1.5% 2% 2.5% 

T0 9.2 9.2 9.2 9.2 9.2 

T1 20.1 15.5 11.6 11.4 17.6 

T2 18.2 15.0 10.6 10.4 19.0 

T3 20.9 17.1 13.1 11.9 19.1 

T4 17.7 16.2 12.9 11.3 18.8 

T5 7.7 6.9 2.9 6.0 11.5 

T6 7.2 6.9 2.4 6.3 11.2 

T7 18.4 14.8 15.2 13.8 19.1 

T8 13.0 18.3 14.1 13.0 19.1 

T9 12.0 15.0 14.0 13.0 16.6 

T10 12.0 16.4 14.9 13.3 16.8 

T11 10.2 12.3 15.4 16.4 17.4 

T12 9.2 16.3 15.3 16.1 17.4 

T13 8.8 16.2 11.4 15.8 16.8 

T14 9.4 9.9 13.6 12.8 15.5 

T15 9.8 9.8 13.4 12.4 19.2 

T16 7.4 7.0 2.6 5.5 11.0 

T17 13.2 16.1 14.8 15.4 17.0 

T18 12.0 16.6 14.3 13.4 16.2 

T19 15.0 16.4 13.9 12.2 17.6 

T20 18.2 16.4 16.6 11.8 18.4 
 

This table shows us the result for the shoot growth in 

the appropriate bacterial combinations against the 

concentrations. The 2.5% showed the maximum of 

which the T15 combination, that is Rhizobium + 

Pseudomonas + VAM showed the highest growth. 

Introduction of the mycorrhizal fungus at the time of 

transfer of plantlets from axenic conditions to ex 

vitro conditions improved shoot and root growth; 

enhanced the shoot: root ratio; increased the 

concentration and/or content of N, P, and K in plant 

tissues; and helped plants to tolerate environmental 

stress at transplanting. Inclusion of soil as a 

component of the potting medium appeared to favor 

mycorrhiza formation and effectiveness
 [16]. 

 

TABLE 3: LEAF PRIMORDIAL 

 

Plantlets 0.5% 1% 1.5% 2.0% 2.5% 

T0 1 1 1 1 1 

T1 0 1 1 0 1 

T2 0 1 1 1 1 

T3 0 1 1 0 1 

T4 0 1 1 0 1 

T5 2 1 0 1 2 

T6 2 1 0 0 1 

T7 2 2 1 2 1 

T8 2 1 1 1 2 

T9 2 2 1 1 2 

T10 0 1 1 1 2 

T11 1 2 2 1 1 

T12 1 2 1 1 1 

T13 0 2 2 1 2 

T14 1 2 2 1 2 

T15 1 1 2 1 2 

T16 2 1 2 1 2 

T17 2 0 1 0 1 

T18 2 2 1 1 2 

T19 0 1 1 2 2 

T20 0 1 1 0 2 

 

The 2.5% shows the highest leaf primordial. 

Therefore we can safely say that the three bacterial 

combinations helped to improve the growth of these 

micropropagated plants. 
 

Figure 2: Highest growth shown in the 2.5% conc. 
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TABLE 4: NUMBER OF LEAVES: 
 

Plantlets 0.5% 1.0% 1.5% 2.0% 2.5% 

T0 5 5 5 5 5 

T1 7 6 5 7 9 

T2 8 6 5 7 8 

T3 9 7 5 7 9 

T4 7 5 5 7 9 

T5 8 5 5 5 8 

T6 7 5 5 6 7 

T7 7 5 5 5 7 

T8 6 4 5 5 6 

T9 7 5 4 5 7 

T10 4 3 2 3 4 

T11 4 6 6 4 7 

T12 3 9 7 5 6 

T13 4 5 4 5 7 

T14 6 6 6 5 6 

T15 7 5 5 6 7 

T16 6 4 4 4 7 

T17 6 5 5 6 7 

T18 6 4 4 6 6 

T19 5 5 6 5 6 

T20 8 5 5 8 8 
 

This table gives us the maximum growth of the 2.5% 

concentration in the root length, shoot length, leaf 

primordial and n umber of leaves. 
 

The 2.5% concentration showed the highest content. 

The increase in the number of leaves in turn 

increased the photosynthetic activity as stated earlier. 

The purpose of this work was to evaluate the role of 

microorganisms present in the soil in enhancing the 

mortality and growth rate of micropropagated plants; 

Various soil bacteria have been isolated using 

different methods like screening and staining from 

natural resources in various parts of Andhra Pradesh. 

The micropropagated roots of MUSA 

PARADISIACA were inoculated with single 

bacteria. Plants induced with the bacteria Rhizobium 

showed more root length, shoot length, leaf 

primordial and number of leaves. Advancing the 

experiment dual combinations of organisms was 

used. There was enhanced growth in the root seen 

which was inoculated with the dual combination of 

Rhizobium and Pseudomonas, in case of  shoot 

length it was Azotobacter & Pseudomonas, No of 

leaves it is Azotobacter & Pseudomonas. Progressing 

that experiment we have taken the same bacteria’s in 

a combination of 3 and 4 sets. As seen from the 

results, the 2.5% showed the maximum growth in all 

the combinations. The maximum root length was 

shown by the T2 combination (Rhizobium + 

Acetobacter + Pseudomonas) owing to the nitrogen 

fixing quality of these bacteria’s also the availability 

of growth promoting factors. The maximum shoot 

length was shown by T15 combination (Rhizobium + 

Pseudomonas + VAM) owing to plant-growth 

promoting characteristics and phosphor uptake 

qualities. The research on the same microorganisms 

in different combinations also showed the maximum 

growth in 2.5% concentration. Hence it was proved 

that plants improve the fertility status of the soil and 

contribute to plant growth. Those using tissue culture 

for multiplication or transformation are concerned to 

produce microplants that are ‘fit for the purpose’, that 

is, free of specified diseases, vigorous, 

developmentally normal and genetically true to 

type
[17].

 The response is useful for pre-adaptation for 

in vitro developed plantlets during transfer to the 

acclimatization stage
[14].

 This in view of 

complementary functions of acetobacter in nitrogen 

fixation, aspergillus in phosphate solubilization and 

VAM in multiple functions
[18]

 The potential of 

micropropagation for mass scale propagation has 

raised high hopes and a lot of research has been 

focused on the development of protocols for large 

and rapid scale propagation
[19]. 

A protocol for 

hardening of micropropagated plants of 

Leucaenaleucocephala in vitro is described which 

ensures up to 85% survival of plants following their 

transfer to pots or garden beds 
[20] 

 

 

Conclusion:  

This research concludes the beneficial effect of the 

selected microbial agents to increase the growth and 

survival rate of the micropropagated plants by 

inoculating them into it. Micropropagation often 

produces more robust plants, leading to accelerated 

growth compared to similar plants produced by 

conventional methods - like seeds or cuttings. Plants 

have extraordinarily high fecundity rate and also 

increases mortality rate. Therefore we can conclude 

that these bacterial combinations provide the best 

plant growth in terms of root, shoot, number of leaves 

etc.  



 
 

Helix Vol. 4: 568- 573 (2014) 

573 
Copyright © 2014 Helix ISSN 2319 – 5592 (Online) 

 

 

 

 

References: 

1) Adriana, M., Yano-melo, Orivaldo J Sagging 

Junior, Jose Moacir Lima-Fillho, Natoniel F Melo, 

Leonor C. Maia (2009), Effect of 

arbuscularmiccorizhal fungi on the acclimatization of 

micropropagated banana plantlets, Miccorizha, 9, 

119-123.
 

 

2) Estrada-Luna, A.A. Davies Jr, F.T.  Egilla, J. N. 

(1999), Myccorizhal fungi enhancement of growth 

and gas exchange of micropropagated guava plantlets 

during ex vitro acclimatization and plant 

establishment, Miccorizha, 10, 1-8. 
 

3) Tseng Sheng Gerald Lee (1987), 

Micropropagation of sugarcane (Saccharum spp.), 

Plant Cell, Tissue and Organ Culture, 10(1), 47-55. 
 

4) Kozai, T. (1991), Acclimatization of 

Micropropagated Plants (High-Tech and 

Micropropagation I, Biotechnology in Agriculture 

and Forestry, 17, 127-141. 
 

5) Pierre , C. Debergh (1991), Acclimatization 

Techniques of plants from In vitro, ISHS 

ActaHorticulturae 289, International Symposium on 

Plant Biotechnology and its Contribution to Plant 

Development, Multiplication and Improvement . 
 

6) Toyoki Kozai, Chieri Kubota, Byoung Ryoung 

Jeong (1997), Environmental control for the large-

scale production of plants through in vitro 

techniques, Plant Cell, Tissue and Organ Culture, 

51(1) , 49-56. 
 

7) Van Huylenbroeck , J.M. Piqueras , A. Debergh, 

P.C. (1998), Photosynthesis and carbon metabolism 

in leaves formed prior and during ex vitro 

acclimatization of micropropagated plants, Plant 

Science, 134(1), 21–30. 
 

8) Preece, J.E.,  Sutter E.G. (1990), Acclimatization 

of micropropagated plants to the greenhouse and 

field, Micropropagation, 71-93. 
 

9) Pospisilova, J. Ticha,  I.  Kadlecek, P. Haisel, D. 

and Plzakova, S. (1999), Acclimatization of 

micropropagated plants to ex vitroconditions, 

Biologia plantarum, 42 (4), 481-497.  
 

10) Zimmerman, R. H. (1987), Micropropagation of 

woddy plants: post tissue culture aspects, ISHS 

ActaHorticulturae 227, International Symposium on 

Vegetative Propagation of Woody Species. 
 

11) Christine Picard, Cecile Ponsonnet, Eric Paget, 

Xavier Nesme and Pascal Simonet (1992), Detection 

And Enumeration Of Bacteria In Soil By Direct DNA 

Extraction And Polymerase Chain Reaction, Applied 

and Environmental Microbiology, 58(9), 2717-2722 
 

12) Sunitha Panigrahi, Dr. Aruna Lakshmi, K.  

Snigdha Bathina (2013), A Biological Approach to 

Harden the Micropropagated Plants using the Soil 

Microorganisms- Micro and Macro Nutrient 

Analysis, Helix Vol. 3, 324-327. 

13) Sunitha Panigrahi, Dr. Aruna Lakshmi, K. 

(2013), Fidelity testing, an approach to ensure the 

genomic stability of the biologically hardened 

micropropagated plants, International Journal of 

Scientific and Engineering Research, Vol (7)Pre, 

145-149. 

14) Abdelmalek Elmeskaoui, Jean-Pierre Damont, 

Marie-Josée Poulin, Yves Piché, Yves Desjardins 

(1995), A tripartite culture system for 

endomycorrhizal inoculation of micropropagated 

strawberry plantlets in vitro, Mycorrhiza,5(5) , 313-

319 . 
 

15) Gauri, S.S.  Mandal, S.M. Pati, B.R. (2012), 

Impact of Azotobacterexopolysaccharides on 

sustainable agriculture, Applied Microbiology and 

Biotechnology, 95(2), 331-8. 

16) Vidal, M.T. Azcón-Aguilar. C, Bareaand F 

Pliego-Alfaro, J.M. (1992), Mycorrhizal Inoculation 

Enhances Growth and Development of 

Micropropagated Plants of Avocado, HortScience  

vol. 27(7 ),785-787. 
 

17) Alan C Cassells, Rosario F Curry (2001), 

Oxidative stress and physiological, epigenetic and 

genetic variability in plant tissue culture, implication 

for micropropagators and genetic engineers, Plant 

cell, tissue and organ culture 64, 145-157. 
 

18) Phirke, N.V. Chinchlokar, S.B. and Kothari, 

R.M. (2002), optimal exploitation of native 

arbuscular and vesicular arbuscular mycorrhizae for 

improving the yield of banana through IPNM- Indian 

Journal of Biotechnology, 1, 280-285. 
 

19) Kalpataru Dutta Mudoi, Siddhartha Proteem 

Saikia, Adrita Goswami, Animesh Gogoi, Debashish 

Bora and Mina Borthakur (2013), Micropropagation 

of important bamboos, A review, African Journal of 

Biotechnology , Vol. 12(20),  2770-2785. 
 

20) Vibha  Dhawan, Sant S. Bhojwani (1987), 

Hardening in vitro and morpho-physiological 

changes in the leaves during acclimatization of 

micropropagated plants of Leucaenaleucocephala 

(LAM.), Plant Science, 53(1), 65–72. 

 
 

***** 

http://link.springer.com/search?facet-author=%22Tseng+Sheng+Gerald+Lee%22
http://link.springer.com/journal/11240
http://link.springer.com/search?facet-author=%22T.+Kozai%22
http://link.springer.com/book/10.1007/978-3-642-76415-8
http://link.springer.com/book/10.1007/978-3-642-76415-8
http://link.springer.com/bookseries/798
http://link.springer.com/bookseries/798
http://link.springer.com/search?facet-author=%22Toyoki+Kozai%22
http://link.springer.com/search?facet-author=%22Chieri+Kubota%22
http://link.springer.com/search?facet-author=%22Byoung+Ryoung+Jeong%22
http://link.springer.com/search?facet-author=%22Byoung+Ryoung+Jeong%22
http://link.springer.com/journal/11240
http://www.sciencedirect.com/science/article/pii/S0168945298000430
http://www.sciencedirect.com/science/article/pii/S0168945298000430
http://www.sciencedirect.com/science/journal/01689452
http://www.sciencedirect.com/science/journal/01689452
http://www.sciencedirect.com/science/journal/01689452/134/1
http://link.springer.com/search?facet-author=%22J.+E.+Preece%22
http://link.springer.com/search?facet-author=%22E.+G.+Sutter%22
http://link.springer.com/book/10.1007/978-94-009-2075-0
http://www.actahort.org/books/227/index.htm
http://www.actahort.org/books/227/index.htm
http://www.ijser.org/
http://www.ijser.org/
http://link.springer.com/search?facet-author=%22Abdelmalek+Elmeskaoui%22
http://link.springer.com/search?facet-author=%22Jean-Pierre+Damont%22
http://link.springer.com/search?facet-author=%22Marie-Jos%C3%A9e+Poulin%22
http://link.springer.com/search?facet-author=%22Yves+Pich%C3%A9%22
http://link.springer.com/search?facet-author=%22Yves+Desjardins%22
http://link.springer.com/journal/572
http://hortsci.ashspublications.org/search?author1=M.T.+Vidal&sortspec=date&submit=Submit
http://hortsci.ashspublications.org/search?author1=C.+Azc%C3%B3n-Aguilar&sortspec=date&submit=Submit
http://hortsci.ashspublications.org/search?author1=J.M.+Barea&sortspec=date&submit=Submit
http://hortsci.ashspublications.org/search?author1=J.M.+Barea&sortspec=date&submit=Submit
http://www.sciencedirect.com/science/article/pii/0168945287901798
http://www.sciencedirect.com/science/article/pii/0168945287901798
http://www.sciencedirect.com/science/journal/01689452
http://www.sciencedirect.com/science/journal/01689452/53/1

